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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I NTRODUCTI ON 

This repor t  has been revised to  include a reference dimensional :Jia&rsm 
of the Apollo spacecraf t  r e f l ec t ing  the spacecraft, in te r face  s t a t ions .  

The center  of grav i ty  and i n e r t i a  surimary f o r  the LOR mission r e f l e c t s  
the in jec ted  weight providing 10 percent 
on a spec i f i c  impulse of 319.5. 

V and propel lant  quant i ty  based 

The major changes i n  the Command Module weight during January occurred 
A i  the  heat  shield s t ruc ture  due t o  reduced loads and revised load path ccnzept. 
The weight o f  the  ab la t ion  mater ia l  was decreased per  AVCO s ta tus .  

The Service Module weight decrease i s  due pr imari ly  t o  the iccorporat ion 
of an explosive b o l t  separation system, redesign of the s u p e r c r i t i c a l  oxygen 
tankage and supports,  arid u t i l i z i n g  a pyrotechnic shape charge f o r  i i1,bii ical  
t o  the  Cornmand Module. 

The launch escape system weight decrease i s  due t o  b a l l a s t  reducti.on f o r  
a l i g h t e r  Command Module. 

The adapter weight has been decreased due t o  the de le t ion  of the posigrade 
0 

rocket  i n s t a l l a t ion .  

The t o t a l  spacecraf t  weight a t  i n j e c t i o n  deweased by 745 pounds and a t  
Service Module burnout 255 pounds. 
pounds i s  based on the  Service Module loaded with suff ' ic ient  propel lant  a t  a 
s p e c i f i c  impulse of 319.5 t o  provide 10 percent V margin. This i s  a l s o  
based on a LEM weight, including crew, of 25,000 pounds. 

The cur ren t  injected weight of 82600 

The hrth Orbi ta l  Mission Weight Summary now r e f l e c t s  a two s tage booster 
This i s  now t o  o r b i t  i n j ec t ion  without the use of Service Module propulsion. 

poss ib le  with the  reduced spacecraf t  weight. 

1 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  1 SPACE and INFURMATION S Y S T E M S  DIVISION 

SPACdCRAFT 

. E I G H T  STATUS SUMMARY 

~- - 

PKEVIOUS 

STATUS 
1-1-63 

ADAPTdR 

TOTAL 73930 

9170 

55025 

6475 

3 260 

CHANGE 
TO 

CURRENT 

-150 

-10 5 

-45 

-150 

-450 

CURRXNT 
WEIGHT 
2-1-63 

9020 

54920 

6430 

3110 

73480 

-. 

BASIS FOR CURRANT 

%EST 

65 

11 

li.1 

100 

?“ACT 

2 

76 I - 

NOTE: *Maximum capacity usable prope l l an t  of 45000 pounds included in status. 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEhlS DIVISION 

Decrease i-.ont?ycomb f.ce sheets i n  forward and a f t  heat 
sk.ield s c t ions  dile t o  ?educed loacJs and revised load 
patk corc:,pt. 

Cscrczse dens i f ied  core in a f t  hea t  sh ie ld  as p a r t  of 
I, Ir-jact Attenuation System removal. 

Decr2ase forw: rd  hea t  siiield j e t t i s o n  f i t t i n q s .  

Imxeas-s hor:eycomb fkce sheets  or1 crew n.atcl1 cover due 
tc  increas--d loads. 

Decrease s t r u c t u r a l  weight due t o  calcl i la t ion of re leased 
arewinds .  

Inner  S i ruc  tiwe : 

Increase :lomycomb bond l,,;ei{ht due t o  redesign and re- 
o r  : en t i A  t i o n  o f  horie:.cc mb core. 

Decrease a f t  sidewall lon,prons due t o  removal of Lrpac t  
Attenuaticii Systen. 

Decrease s t m x t u r z  .',eight due t o  c;llcul.;tio!: of rc leesed 
drawings. 

-66 

-20 

-5 

+15 

-13 

+1P, 

-20 

-4 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  ) SPACE and INFORMATION S Y S T E X I S  DI\ 'ISION 

Ablation Material: 

Decrease weight of ab la to r  frorn 1484 t o  1 3 i 2  i?acer;, rn +.I:" 

3 J s m a r y  1963 Weight a d  3alance R e p o r t  9 9 1 ~ :  XVCO. 
coxparison of the cb lu to r  YJej ;;ht I'QT prev ious  :]:xi currml;  
c r i t e r i a  f o r  bo th  tke 5036-23 (>E Lb./Ft.3) am? . <'2t--?(> 

A 

-7 '. ' . -3, (35 Lb./Ft.J) tlblativo mater ia ls  i.s as f o l l  o m :  

P?&ViGUS 
CRITLRIA- 
5O20-22 
AijLATOR 

CRI TLF, I A : 

Ablator Deriai t y  (Lb,"Ft3) 58 

L i f t  O f f  TeL .perature 
(+OF 7c. 

Face Texp. Pre-Entry 
(+OF 1 50 

3ack Face Te!~p. After 
Touckidom ( t n F )  600 

;:ei&t of Ablator (Lb): 1454 

*The r c v i s 4  c r i t e r i a  s t i p u l a t e s  tke back face t z  ,pcr.stvre 
may exceed 6000F h f t e r  Corm znd Xodule tcucidom. 

?a 

-1 1 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

R J ~ U C L ~  'Ja7xr de l ivery  assembly weight basid on revised design 
I> n t i ma te  . 

Increzsz surv iva l  food c o n s i s t m t  with requirements of  one pound 
per  mCm per  day. 

Add parsonal head sets t o  be u t i l i z e d  during per iods of  s h i r t -  
sleeve environmsnt per  N A a  l eL te r  No. 8567MA, dated 
1; August 1962. 

Delzte DSIF spare module and incorporate spare plug-in cards  
with the ljSIF po..er amplif ier  and D-IF t ransmit ter-receiver .  

Reduce the following coxponent weights cons is ten t  with January 
S ta tus  from Coll ins: 

VI-IF-ACF: Transmitter 
V L l I ' - d i  Transr t t ar-Receiver 
PCN Talemetry Unit IGo. 1 
PCP; Telenetry Unit IJo. 2 
Premodulat.on Proce I sor 

-4.3 
-4.. 3 
-5.0 
-5.0 
-7.6 

Incorporate antenria svitcl: wei;;iit i n t o  antenrias and ransmission 
we i ~ ; h  t . 

Revise a n t e m a s  and transmission weight es t imate  consi, tent with 
cur ren t  re uirements: 

VLW/2 - KsX dl<IiI Antenna and Transmission 
HF Recovery Antema and Transmission 
C-Band Antenna an6 Transmission 
VHF Recovery Antenna and Transmission 
Antennas and Transinissioc 

(-1.0) 

-7.0 

-0.5 

+2.0 

+4.5 

(-5.0) 

+1.0 

-26.2 

-4.2 

+4. r3 
+15.0 
t18.0 
+17.4 
-30.0 

SID 62-99-12 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  I SPACE and INFORMATION SYSTEMS DIVISION 

GdIDANCK AJJD 

CURRd.’;T .:LIGHT Ei PTY CHANGES 

NAVIGATION 

Revise the following component weight cons i s t en t  with MIT 
January Sta tus :  

I n e r t i a l  Platform 
Navigation Base 
Computer 
Coupling Display Unit 

Add the following cornponents per MIT January Statust 

Optical Base 
Eye Pieces 
Bellows and Adapter 

Revise N U  cabling weight cons is ten t  with cur ren t  requirement. 

STABILIZATION AND CONTRijL 

Revise the fol lowing component weights based on design co- 
ordination with Minne apolis-HoneTywe 11 : 

Rate Gyro Package 
Body Mounted Gyro Package 
Electronic Control Package - Pi t ch  
Elec t ronic  Control Package - R o l l  
E lec t ronic  Control Package - Y a w  
D i  splay/BMAG &CA Package 
Spare Gyro Rate 
Electronic Control Package - A m  (Added) 
Accelerometer (Deleted) 
BMAG Coupler (Deleted) 

k.&MTION CONTROL SYSTdM 

Add the following t o  improve system r e l i a b i l i t y :  

Expulsion Devices 
Plumbing and F i t t i n g s  
Valves and Regulators 

Increase engine weight cons is ten t  with Rocltetdyne S ta tus .  

(-19.0) 

-1.6 
-24.0 
-42 . 0 
t9.0 

+19.0 
+5.0 
t15 . 0 
+0.6 

(+19.0) 

t1.0 
-4.5 
-1.6 
-0.9 
-2.6 
t15.3 
-0.2 
t30.5 
-5.0 
-13.0 

(t27.0) 

t4.0 
+1.0 
t15.0 

+7.0 

11 
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NORTH A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

0 
C~FNAND . OCULE 

CURFENT 4iEIGHT S. YTY CHA.KGii3 

Decrease Command Module t o  Service Module umbilical  weight due 
t o  change from lower hea t  shield disconnect design t o  ex terna l  
s ide  hea t  sh ie ld  feed through employing a dead-end switch on 
c r i t i c a l  c i r c u i t s  operating after separation. -1L. 3 

E N V I R O W N T U  CUBTROL SYSTEM ( +3,0) 

Transfer wster glycol valves and disconnects t o  Service Module 
cons is ten t  with design drawings. -3.0 

Decrease water glycol  component weights per  Airesearch S ta tus  of 
5 December 1962 -0.2 

Increase pressure and tenperature cont ro l  components per  
Airesearch S ta tus  of 5 December 1962. +o. 1 

Decrease re-entry ox;rgen supply system per  Airesearch S t a t u s  of 
5 December 1962. -2.4 

Decrease water supply system weight per  revised drawing analysis .  -0.3 

Decrease weight of brackets,  plumbing, e l e c t r i c a l  wiring per 
Airesearch S ta tus  of 5 December 1962. -3.4 

temperature transducer. +2,2 
Increase instrumentation weight due t o  addi t ion of  power supply 

Add weight allowance f o r  subcontractor compliance with cur ren t  
radio noise suppression specif icat ion.  +10 . 0 

LARTH LANDING SYSTEM (+60.0) 

Increase following component weights cons is ten t  with cur ren t  
Northrop-Ventura Status:  +70.8 

Drogue Chute Housing +2.5 

i n f l a t i o n  t i m e  i n  l i e u  of four  seconds. 6 4 . 5  
P i l o t  Chute System +a3 
Sequence Control +3.5 

Main Chute Cluster  Designed t o  one second 

12 

-- 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  1 SPACE and INFORMATION SYSTEMS DIVISION 

L&TH LANDING SYSTIM (CdTINULD)  

Delete shark repe l lan t .  

Incorporate explosive bolt design i n  l i e u  o f  py-ro-rnec':nrlj c a l  
in the  for1ward heat  sh ie ld  re lease  system. 

1.3 

-1.9 

-8.9 

-161.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DI\’ISION 

CURLWNT USLFUL LOAL CIIANSdS 

Increase  weight estimate of medical equipment cons is ten t  with present  
requirement. t 2  

Decrease raac Lion cont ro l  propel lan t  t o  r e f l c c t  cur ren t  requirements. -2 

Increase freon coolant veight based on increased cool ing loads.  +4 

Add water f o r  cooling during earth 0rbi.t. +7 

TOTAL CURi-ART USLFUL LOAD CIlAMGBS t11 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  I SPACE and INFORMATION SYSTEhlS DIVISION 

STRUC T iTM 

Decrease separation system weight cue t o  incorporation o f  an 
explosive bo l t  system i n  l i e u  of  a mechanical system. 

U A C T I O N  CONTROL SYSTLM 

Decrease propel lant  tank weight cons is ten t  with reduced propel lan t  
volume. 

Decrease propel lant  expulsion system and supports due t o  smaller 
tanks. 

Decrease helium pressur iza t ion  tank due t o  reduced volume. 

Increase quant i ty  of following cornponents t o  improve r e l i a b i l i t y :  

Plumbing and F i t t i n g s  
Check Valves 

IncrePse engine weight consis tent  with cur ren t  vendor quotation 
of 4.3 pounds per  engine including e l e c t r i c a l  leads. 

Decrease e l e c t r i c a l  provisions due t o  incorporation of  e l e c t r i c a l  
l eads  with each engine. 

SID 62-99-12 
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-50 
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-3 

-1 

-3 

+2 
+2 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  ' SPACE and INFORMATION S Y S T E h I S  DI\'ISION 

a L C T R I C A L  PO; .J~R 

Decrease hydrogen system components cons i s t en t  with Beech Status .  

Decrease fue l  c e l l  and ECS lxygen System weight due t o  the 
following: 

Incorporate Inconel 718 in  l i e u  of  Inconel -X i n  
the  s u p e r c r i t i c a l  tznks. 

U t i l i z e  space truss supports i n  l i e u  of  c y l i n d r i c d  
s h e l l  supports. 

Incorporate design u t i l i z i n g  higher  preload on in- 
su l a t ion  r e s u l t i n g  i n  reduced ou te r  s h e l l  ex te rna l  
p re s  sure . 

Refine cxjgen systen v d v e s  and f i t t i n g s .  

-26.0 

-11.4 

-4.2 

-@.e 
Add outer  sk in  t o  f u e l  cell space r a d i a t o r  cons is ten t  x i t h  

present  requirements. 

U t i l i z e  a pyrotechnic shape charge on an ex te rna l  f a i r e d  e l e c t r i c a l  
harness i n  l i e u  of a pyro-actuated plug and connector f o r  the 
C o r i d  Xodule t o  Service Module umbilical .  

Decrease power d i s t r ibu t ion  supports based on revised estimate.  

iXVIFiOhPldiTAL COETROL SYSTEM 

Transfer  water-glycol velves  and d i s c o m e c t  froc, Command Module. 

Revise the  following weights b e s d  on analyEis revised dravin6;s: 

Water System 
Oxygen System Disconnact Provisions 
Subcontr3ctor Supports 

Add ou te r  sk in  t o  environmenLa1 cont ro l  r a d i a t o r  =laz<d ori cur ren t  
requirements. 



NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Decrease usable e l e c t r i c a l  f u e l  c e l l  reac tan ts  based on e l e c t r i c a l  
load reduction from 530 KW-hr. t o  506 Kd-hr. 

Hydrogen 
Oxygen 

-2 
-18 

Decrease unusable e l e c t r i c a l  f u e l  c e l l  reac tan ts  based on revised 
estimates.  

-20 

Hydrogen 
Oxygen 

t1 
+3 

Increase environmental cont ro l  system oxygen based on revised est imate .  t5 

TOTAL S K V I C E ;  I!ODULr: CURRENT USiiFUL LOAD CHANGES -11 

18 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATMN SYSTEMS DIVISION 

0 

e m  
TO 

CURRENT 

LAUNCH ESCAPE SYSTEM 

CURRENT 
WEIGHT 
2-1-63 

vCEIGHT STATUS 

+19 

ITEM 

1072 

20 

4764 
440 
55 

Elec t r ica l  Syetem 

+19 

4 4  

Propulrion System 
Main Thrust 
Je t t i son  
Pitch Control 

63 51 

79 

U S  - NO BALLAST 

BALLAST 

T0TALU.S 

PRE;vIOus 
STATUS 
1-1-63 

1053 

20 

* f  

4764 
440 

55 

6332 

143 

6475 -45 I 6430- 

19 
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BASIS FOR CURRENT 

%EST 

13 

100 

7 

50 
1 

75 

w 
100 

w 

87 

50 
99 
25 

59 

59 - 

%ACT 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  \ SPACE and INFORMATION SYSTEMS DIVISION 

LALTNCH ESCAPE SYSTH 

CUR!,&NT :dEIGHT CIIANGES 

STRUCTURE (+19 

Increase tower s t r u c t u r e  weight t o  include revised est imates  
f o r  explosive b o l t s  i n  the  separation system. +7 

Increase flow separator  and s k i r t  assembly due t o  s t rengthening 
motor a t t a c h  ring. +8 

Increase s t ruc tu re  f o r  miscellaneous changes r e s u l t i n g  from 
ca lcu la t ion  of released drawings, +4 

BALLAST (-t 4)  

Decrease b a l l a s t  weight cons is ten t  with cur ren t  combined Command 
Module and Launch Escape System requirements. 4 4  

TOTAL LAUNCH LSCUPE SYSTEM CURWNT WEIGHT CHANGES -45 

20 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  ' SPACE and INFORMATION SYSTEMS DIVISION 

I Tm 

Struc tiwe 

iltr, t r ica l  

Sepnration System 

Posigrade Hocke t ( 4 )  

rn - n 
I i) i AL ADAPTER 

Pl?!V I ous 
STATUS 

1-1-63 

2892 

70 

142 

156 

3 260 

ti. 

-156 

-150 

; LST 

1 C P  

,-. CRL 
.. 

,".ACT 

21 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DI\’ISION 

ADAPTER 

CUR!,ANT XEIGHT CHANGjl;S 

Delete posigrade rocket i n s t a l l a t i o n  based on cur ren t  design 
layouts.  

Increase e l e c t r i c a l  provisions f o r  revised estimates.  

a TOTAL ADAPTAR C U W N T  IJEIGHT CHAIGGES 

-1 56 

6. 

-150 

22 
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SPACE and INFORMATION SYSTEMS DIVISION 
/ N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  

hl.UGIIT HISTORY COWdNTS 

LAUNCH LSCAPJi SYSTEM 

r-l ihe t a r g e t  weight es tabl ished f o r  t he  UiS i s  6,300 pounds, excluding 
ba l l a s t .  
pounds including the necessary ballast  t o  provide cu r ren t ly  determined 
Aerodynamic s t a b i l i t y  t o  prevent tumbling. 

This weight was based on the September s t a t u s  weight of 6,600 

The o r i g i n a l  t a r g e t  of 5,900 pounds as reported i n  the  June S ta tus ,  
SID 62-99-5, was based on an a t t i t u d e  control led configuration. The 
cur ren t  configuration weight includes a flow separator ,  p i t ch  motor, and 
b a l l a s t  no t  included i n  the  or ig inz l  t a r g e t  weight. 

COlvlMAND, MODULE 

The t a r g e t  weight established f o r  the Command Module i s  8,500 pounds, 
An estimated weight breakdown f o r  the  t a r g e t  weight is provided f o r  com- 
para t ive  purposes. 

The o r i g i n a l  t a r g e t  weight of 8,340 pounds as reported i n  the  June 
S ta tus ,  SID 62-99-5, did not include the proposed increases  nor the  category 
I reductions presented i n  the July b r i e f ing  and incorporated i n  the  July 
S ta tus  Report. 

SARVICd MODULE 

The t a r g e t  weight established f o r  t h e  Service Module less usable pro- 
p e l l a n t  i s  11,000 pounds. 
weight i s  provided f o r  comparative purposes. 
f o r  45,000 pounds usable propellant f o r  the 25,000 pound LEM. 

An estimated weight breakdown f o r  the t a r g e t  
This configuration i s  s ized 

The o r i g i n a l  t a r g e t  weight of 8,675 f o r  the burnout condition was 
based on a lunar  landing configuration s ized f o r  31,000 pounds usable pro- 
pe l lan t .  

23 
-wUBHM? 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  [ SPACE and INFORMATION SYSTEMS DIVISION 
\ 

,id1 GHT r! I STCjIrY 

CGb!lvAND MODULE 

S t ruc  t w o  

C r 3 w  Systerns 

Co;munication 2 Instrumentation 

GI iijance SC 1iavi;ation 

S t a b i l i z a t i o n  G Control 

flea c t i on Control 

E l e c t r i c a l  Power 

Snvironmental C m t r o l  

Earth Lanidng 

wi3IGHT &i i T Y  

C r e w  

S u i t s  & Personal Equipment 

Survival  Water 

Food cic Containers 

Re:lction Control Propel lant  

Environmental Control  Fluids  

Sc ien t  i f  i c  Payload 

OR1 GI NAL 
'ARGdT 9iT. 

I_ 

3670 

56 5 

94.4 

310 

175 

183 

3 54 

228 

530 

6959 

528 

82 

54 

90 

210 

167 

250 

83 40 

3720 

690 

785 

3 10 

195 

195 

390 

255 

610 

7150 

5 29 

126 

18 

90 

210 

125 

250 

8500 

.'IT*: OP T 2 LD 
~J'L IGBT 
2-1-63 
- -I_ 

3720 

692 

785 

396 

135 

1'35 

3 90 

255 

504 

7132 

528 

126 

18 

90 

210 

128 

250 

8482 

-- 

-_-____ 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  ' SPACE and INFORMATION SYSTEblS DI\.ISION 
\ 

A: C: 'i loudspeckar i n  the r-*rt?w coinprtrnent per !:AFf\ 
ren ue s t . 

increase trie Guidance and Navik:at-ion p e r  recent  vei7ht 
re;,ort from ~ i . 1 . T .  SInce NfA does riot havs mi-ht. 
con t ro l  r e s y x s i b i l i t y  f o r  the  11:. I .T.  Desi.gr., th 
m i g h t  charyes i n  t h e i r  Wei;;ht 2.zd 3air:nce Rei:ort 
will be consieered a s  ai:t,.orized ct-ian!:es. 

The removal of' the  impact a t tenuat ion  systen! p ? r  
?'!I. Siv! 032,  6ated 33 uiuly 1';OO M B S  re8,cr te . '  :n 
the 1 Rovember- lj62 .iei_cht and Balmct? Ekport. 

+ ' ~  
(+' .' ) 
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SPACE and INFORMATION S Y S T E M S  DIVISION 
/ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

St ruc tu re  

S lec t ron ic s  

32:. c t io>-  Control 

d t : c t r i - c * J  Po;er 

Lnvirocmental C o c t r o l  

Propulsion Systerr 
En, Ice I n s h l l n  t i  on 

P r o p e l l a c t  System 

Usable 2CS P r G p l l m t  
Usab le  Fuel Cell Reactmits 
Lnvironm?ntzl Control  F2.-&2s 
Me i n  Propulsior: Ileliim 
Main Prop. Residuals 
Unusabl c RCS P r o p l . l m t  
Unus.rSlc Fuel Cell Reactants 



/ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIL'ISION 

I K  f r e ~ s e  ab la to r  wei,:ht t o  q p e  u i t h  trie tzr;et wei,lht defined 
i n  toe currLnt ab lx t ive  panel procurement spec i f ica t ion .  

1ncre:lst: upper hes t  sh ie ld  ejectio:! provis ions due t o  iiicrease i n  
>weight of struct2ure assembly c: jected.  

Ad6 Aerodyna-iiic s t rake  bas-d on recomli.ended solutior, t o  the two 
po in t  s t a b i l i t y  problem. 

Ificrecse -11 e l ec t ron ic  control  a - rp l i f i e r  f o r  'ncorporation of 
c igna l  ,-rcund i so l a t ion .  

SC i d ; T  111'1 2 iiQUIPMi3NT 

Decrease s c i e n t i f i c  equipment veight a t  launch based on M,A 
C01iulx:ni,s L h t  t:iio equipment T w i l l  l i k e l y  be located i n  the I L P ~ ,  

Lodify s t ruc tu re  t o  incorporate mating and locking c a p a b i l i t i e s  
anci t o  strengthen hatcrl f o r  xa t ing  impact loads. 

Add e l d c t r i c a l  provis ions for power d i s t r i b u t i o n  and c a t r o l  f o r  
UJ'i system ac t iva t ion .  

Add in - f l i zh t  t es t  wirin,; f o r  LLd4 checkout. 
Modify Zd4C 9LLA I antenna and relocate .  
Add rendezvous b-acon radar i n s t a l l a t i o c  as an a i d  during the 

rende zvous phase . 
Add cooling water f o r  sub:eauent t r a n s f e r  t o  the LLII?. 

Increase pawchute supports and a t t a c h  s t ruc tu re  to  he conpati ble  
with increased s t ruc tu r2  l o a d s  imposed b ; r  tht- curb.ent r Inirsai l  
p n r a  chu t e  s . 

-248 

+? 0 

+3@ 

(+15 1 

+I. 5 

(-2uc) 

+90 

+20 

i -25 
t28 

t3 2 

(-105) 

+3 

27 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Decrease paraciilite :Jei,:ht consis tent  v i  t:l Incorporation of 
so l id  con icz l  paracnutes. 

D.$crease paracau te supports and a t t a c h  s t ruc ture  due t o  reduced 
s t r u c t u  e loads imposed by t h e  propose2 so l id  conical  parachutes. 

I‘ TAL GO. ..AND I*.ODULL POTENTIAL ,:EIGHT CHANGES 

-105 

-3 

-268 

28 

SID 62-99-12 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  1 SPACE and INFORMATION SYSTEXIS DI\’ISION 

PCTENTIAL LEIGHT AND C.G. CIiANG%S 

STRUC TURL 

me remval  of i n su la t ion  f r o m  thr r a d i a l  beams mi; i.,:s-.ilt 
from c u r e r i t  Thermodpmics analysl S .  

‘JSEF’JL LOAD 

Rsvisc loading tolerance might t o  r c f l c c t  Lkie vo1wlc: of 
prnp~llant required f o r  the lunzr iriissioii. 

TO?!iL POTdX‘IAL ..EIGHT ClihlJG& - SERVICE i.1ODULE 

(4 4 )  

-64 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  , SPACE and INFORMATION SYSTEMS DIVISION 

ITLM 

NhIGHT LbiPTY 

Structure 

Crew Systems 

Conmunication & Instrumentation 

Guidance & Navigation 

Stabilization & Control 

Reaction Control 

Electrical Power 

Environmental Control 

Earth Landing 

USEFUL LOAD 

Crew Systems 

Reactim Control 

dnvironmental Control 

Scientific Payload 

GRU,, ddIGHT 

30 

CURRENT 
#!Lli;liT 
2-1-63 

760 5 

403 2 

512 

884 

W2 

233 

294 

417 

26 5 

5 56 

1W5 

772 

2.42 

151 

250 

3020 

SID 62-99-12 dmiHwuw 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STkTE3ZNT 

COMMAND MODiiLE 

STRUCTURE 

1TE;M 

STRUCTLIRE 

Heat Shield 
Forward Compartment 
C r e w  Compartment 
A f t  Compartment 

Inner Structure 
Forward Section 
Forward Sidewall 
A f t  Sidewall 
A f t  Bulkhead 

Ablation Material 

Microfiber Insulat ion 

TOTAL STRUCTURE: 

3 

CURRANT 
MEIGHT 
2-1-63 

(1281) 
168 
639 
4?11 

(964) 
208 
3 54 
206 
196 

(1348) 

(186) 

403 2 

31 

SID 62-93-12 



SPACE and INFORMATION SYSTEMS DIVISION I 
\\ N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

DdTAIL WEIGHT STATMl!T 

c o w  D IJLODU& 

CREW SYSTEMS 

I TiEi 

Personal Radiation Dosimetsr (NASA) 
?ortabla Life Support System (2) (?:MA) 
per s om- el Communications (NASA) 
Sea t  Liners & Rest ra in t  Harness 
Slaeping Res t ra in ts  
lias t e  Management 
Lighting System 
Garments - Constant Wear (NASA) 
iiater Delivery Assy. 
Survival K i t  - Collect ive (1) 
Shoe St rzps  
Food Prcbz and Kouthpiece 
Log Book, Pencils c tc .  
iiatch Egress 
Lap 3oard (2) 
Muluzl - Maint. Maps, & Case 
S u i t  Urnbili c a l  Hose 
In-Flight Test Maintenance Tool Belt  
S t ruc tu ra l  SeF-h & Supports 
Nucloar Radiation Detectors 
In-Flight Kaintenance Tool 
Food Preparation Shelf 
Personal Head Se t s  

TOTAL C G W  SYSTai.5 

32 

CURRENT 
iJEIGHT 
2-1-63 

5.0 
60.0 

5.0 
36.0 
4.0 
18*0 
15*0 
9.0 
1.5 
56.0 
2.0 
4.0 
1.0 
3.0 
2.0 
6.0 

10.0 
1.0 

258.0 
7.0 
1.0 
3.0 
A 

512.0 

- 
SID 62-99-12 



/ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

D.ti TAIL WE: IGHT S T ATEPIENT 

COM1;UNICATIONS & INSTRbYdNTATION 
CGMIQIND !*;ODULE 

I TEN 

TELEX OMMUNICATI ONS 
Lower Bay 

C-Band Transponder 
DSIF Trans.-Rec. 
DSIF Power AicLplif i e r  
VHF FK Transmitter 
VLN? AM Trans.-Rec. 
HF Transceiver ~ 

VHF Recovery Beacon 
Multiplexer 
Spares 
PCM Telemetry Unit No. 1 
PCM Telemetry Unit No. 2 
Signal Conditioner 
Input Analog Patch 
Dig i ta l  Patch Penel  
Output Analog Patc-1 
ReC!nrder 
Audio Center 
Premodulation Processor 
Central Timing Equipment 

Remote Equipment 
VHF/2-b34C OMNI Antenna & Transmi s s ion 

C-Band Antennz & Transmiss:on 
V H F  Recovery Antenna & Transmission 
TV Camera 
Instrumentation Sensors 

ilF Recovery Antenna & Transmission f 

Supports 

E l e c t r i c a l  Provisions 

Electronic In te r face  Provisions 

Cooling Provisions 

TOTAL T~ ,LCONNUNICATIONS (to be broughtforward) 

C Li RR A KT 
WIGHT 
2-1-63 

(231.C) 
16.0 
25.0 
20.5 
5.7 
9.3 
10.0 
6. $ 
9.0 

19.0 
26.0 
25.0 
10. L! 

2.6 
4. I! 
7 6  

5.@ 
10.0 
10.0 

--. 
16 r )  -, . - 

(1L8.C) 
59.0 
15.0 
18.0 
17.4 
4.0 

35.0 

(12.0) 

('36.0) 

(21.0) 

517.0 

33 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIk’ISION 

DETAIL WEIGHT STATEMENT 
COMMAND M O D U  

COMMUNICATION AND INSTRUMENTATION 
- 

I T J H  

CbNTRdLS AND DISPLAYS 
Main Display Panel Control S ta t ion  

In tegra ted  Display 
GMT Clock 
Computer Data Inser t  & Display 
Time  t o  & from Clock 
SCS Control Panel 
Delta Velocity Control 
F l i g h t  Director At t i tude  Indica tor  
Gimbal Angle Ind ica to r  
Altimeter - Barometric 
Surv iva l  Ind ica to r  
Master Caution Lights 

Main Display Panel Center S t a t ion  
Audio Panel 
8 Day Clock 
Indica ior  Light & Abort Light 
Reaction Control System 
Service Module Propulsion 
Booster S i t u a t i o n  Indica tor  
ECS - Gas Control 
ECS - Liquid Control 
Service Module Quad. Temp. Ind. 
SCS Power Control 
IFTS Scan Se lec t  
Loudspeaker 

C&I 
G&I 
G&N 
GM 
scs 
scs 
scs 
scs 
scs 
E&A 
U 

C&I 
C&I 

U 
U 
U 
U 
U 
U 

CURRENT 
WEIGHT 
2-1-63 

(60.5) 
10.0 
0.7 
15.0 
1.5 
6.0 
2.5 
10.5 
2.0 
1.8 
8.0 
2. 5 

(38.5) 

0.5 
0.7 
7.0 
7.0 
2.0 
6.0 
6.0 
3.0 
2.0 
1.0 
2.0 

1. 3 

Main Display Panel System Management S ta t ion  (40.0) 
Communications Control Panel C&I 8.0 

Abort Light & Master Caution U 2.7 
Power Dis t r ibu t ion  U 12.3 

Antenna Control C&I 3.0 

Fuel Cell Reactants U 9.0 
Cryogenic Storage U 5.0 

Main Display Panel I n s t a l l a t i o n  Provisions (27.0) 

Main Display Right Hand Console 
Nuclear Detection Display 
I n s t a l l a t l o n  Provisions 
Lighting Control 
Audio Panel 

I n s t a l l a t i o n  Provisions 
Lighting Control 
Audio Panel 
Boost Eiirgeney, Ear th  m A U I U 6  -nrl;nn YYy C-umce Cmtrcl 

Main Display Left Hand Console 

E l e c t r i c a l  Provisions 
Environmental Provisions 

U (11.0) 
3.0 
5.7 
1.0 
1. 3 

(12.0) 
6.7 
1.0 
1.3 
3.9 

(29.0) m 
TOTAL CONTROLS AND DISPLAYS ( t o  be brought forward) 227.0 - 

3L SID 62-99-12 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

D E T A I L  WEIGHT STATEMENT 

COMMAND MODULE 

COMMUNICATION AND 1NSTRUME;NTATION 

I T E M  

IN-FLIGHT TfiST ( R I G H T  BAY FORWARD) 
C r e w  Readout Panel  
Manual Test U n i t  
Comparator 
Progrramasr 
S t i m u l i  Gonorater 
Panel Assy 
I n s t a l l a t i o n  Provisions & C o n n e c t o r s  
In-Flight Test - GSE Electrical Provisions 

TOTAL IN-FLIGHT TEST &. CWW AREA CONTRGLS 

TOTAL C u N T k O L S  AND DISPLAYS 

TOTAL TELECOMMUNICATION 

TOTAL COMMUNICATIONS AND INSTRUMENTATION 

CURRE;NT 
ME I G H T  

2-1-63 

140 

227 

517 

35 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL 'MEIGHT STATWNT 

C O E W D  MODULE 

GUIDANCE & NAVIGATION 

ITEM 

G':TDANCK & NAVIGATION 

Lower Equipment Bay 
I n e r t i a l  Platform 
Sextant 
Telescope - Scanning 
Map & Visual Display 
Display & Control - Navigation 
Display €4 Control - Computer 
Navigation Base 
Computer 

Coupling Display Unit 
Junction Box 
Cabling - MIT 
Cabling - NAA 
Spares 
Optical Base 
Eye Pieces 
Bellows and Adapter 

pn1pr S P T Q  Assy 

TOTAL GUIDANCE AND NAVIGAT [ON 

CURRENT 
WEIGHT 
2-1-63 

58.4 
12.0 

8.5 
39.5 
15.0 
21.0 
58.0 
79 n 
15.0 
11.0 
40.0 
16.6 
40.0 
19.0 
5.0 

9.0 

-,.- 

15.0 

4.l2.0 

36 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATNNT 

COMMAND NODULE 

STABLILATION AND CONTROL 

ITEM 

9 T A B u z  ATION AND C ONTROI, 

Lower Equipment Bay 
Rate Gyro Package 
Body Mounted Gyro Package 
Electronic Control Package - Pitch 
Electronic Control Package - Roll 
Electronic Control Package - Yaw 
Electronic Control Package - A u x i l i a r y  
Display/BMAG ECA Package 

Spare Gyro - Rate 
Spare Plug-in Module 

U y A "  cn-*n C v m  "J" - RMAG (2) 

Supports 

E l e c t r i c a l  Provisions 

Environmental Control Provisions 

TOTAL STAEILILATION AND CONTROL 

(178 . 0) 
6.5 
10.5 
28.1, 
29.1 
28.4 
30.5 
29.8 
2.0 

12.0 
0. a 

(12.0) 

(16.0) 

(27.0) 

- 
233 0 

37 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

DETAJL WEIGHT S T A T M N T  

COMNAND MODULE 

REACTION CONTROL SYSTM 

ITEM 

REt!CTION CONTROL SYSTW 

Propel lant  System 
Tanks 
Expulsion Devices & Tank- Supports 
Plumbing, F i t t i n g s  & Insulat ion 
Valves & Regulators 
Sensors 
Supports - Plimbing & Equipment 

Pre ssure  Sys tern 

Tank Sugports 
Plumbing, F i t t i n g s  & Insulat ion 
Valves & Regulators 
Sensors 
Helium 
Supports - Plumbing & Equipment 

Tmks pson, p i )  

Engine System 
Engines 
Supports 

E l e c t r i c a l  Provisions 

TOTAL b A C T I O N  CClNTROL SYSTEM 

CURRENT 
$EIGHT 
2-1-63 

(85 1 
17 
16 
23 
21 
1 
7 

(65 1 
? 
3 
5 

39 
2 
1 
6 

(121) 
115 

6 

294 

38 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

S T A I L  WEIGHT STATEMENT 

COMMAND MODULI$ 

ELECTRICAL POWER 

ITEM 

EUCTRICAL POWER 

Energy Source 
Battery - Main (2) 
Battery - Reaovery (1) 
Installation Provision8 (Cold Plater) 

Power, Conversion 
Inverter (3) 
Inwrter Controls 
Battery Charger & Controlo 
Installation Provisionr (Cold Plates) 

Power Distribution Equipment 
Pover Distribution & Control 

Circuit Breaker8 
Battery Controls 
No, 1 and No. 2 AC Bus Control 
DC Busses (Diodes, ete.)  
AC Busses 
Utility System Controls 
Mounting Hardware 

Sequencer 
Right Hand Circuit Breaker Panel 
Terminal Panels 
Power Distribution Wiring & Provisions 
Lighting Wiring & Provi8ione 
Ground Power Provisione 
Power Control Panel Conascwr 
Installation Provirrions 

Electrical - Common Utility 
Utility Wiring and Circuit Components 
Left Hand Circuit Breaker Panel 
Umbilicals 
Posigrade Adapter Separation System 
Launch Escape System Separation 
Service Module Electrical Initiation 
Installation Provisions 

TOTAL ELf3CTRICAL POWER 

CURRENT 
WE2 GHT 
2-1-63 

(60.0) 
36.0 
18.0 
6.0 

(107.6) 
90.0 
3.0 

9.6 
5.0 

(162.0) 

6.0 
5.0 
15.0 
10.0 
5.0 
15.0 
2.0 
10.0 
13.0 

5.0 
40.0 
5.0 
6.0 
3.0 
22.0 

(87.4) 
20.0 
7.0 
35.0 
10.0 
5.0 
5.0 
5.4 - 

W7.0 
39 
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NO.RTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WIGHT STATiWEIfT 

i;OPi<&AND M O D U U  

dIVIRONMENTAL CONTROL SYSTEM 

ITEM 

ENVIROWNTAL CdNTROL SYSTEM 

Pressure Suit Circuit 
Subcontractor Components 
Ducting, Conn., Clamps, etc. 

Water-Glycol Circuit 
Subcontractor Components 
Wa te r-Glyc a1 
Plumbing, e tc . 

Oxyger! Supply System 
Subcontractor Components 
Plumbing 

Water Supply System 
Subcontractor Components 
Plumbing 

Subcontractor Common Items 
Brackets, Plumbing, Elect. Wiring 
Instrumentation 
Radio Noise Filter Spec. Allowance 

Gas Analyzer (NASA) 

Supports 

Electrical Provisions 

TOTAL LNVIROWiNTAL CONTROL SYSTEM 

10 

CURRENT 
WEIGHT 
2-1-63 

(76.3) 
64.2 
12.1 

(49.7) 
27.7 
18.4 
3.6 

(16.6) 
15.8 
0.8 

(28.5) 
23.7 
4.8 

(a* 2 1 
16.6 
14.6 
10.0 

(10.0) 

&La 
265.0 

dmmwiwm 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL ' f i I G H T  STATgMtiNT 

COMMAND KODULE 

ULRTH LANDING SYSTEM 

ITEM 

LARTH LANDING SYSTEM 

Parachute System 
Drogue Chute System 
Drogue Disconnect Ins t .  
Main Cluster 
Disconnect Main Cluster 
P i l o t  Chute System 
Sequence Control 
Attach Provisions 

Location Aids 

Forward Heat Shield Release System 

E l e c t r i c a l  Pyrotechnic I n i t i a t i o n  Provisions 

TOTAL aARTd LANDING SYSTEM 

CWANT 
WEIGHT 
2-1-63 

(525.9) 
36.2 
7.9 

a2.5 
9.7 

29.2 
25.4 

5.0 

(9.1) 

(16.0) 

0 

556.0 

SID 62-99-12 - 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORM.4TION SYSTEMS DIVISION 

DETA1L !JEIGXT STATEYLENT 

COlWiiND NODULE 

USEFUL LOAC 

ITEM 

CFSW SYSTEMS 
Crew (3) (50, 70, 90, Percent i le)  
Pressure Garment.Assy ( 3 )  (NASA) 
Food 
Food Containers 
Water - SurvivEl 
Persocal Eygiene Equipment 
B i  onedi cal Instrumentation (NASA) 
Medical Equipment 
Chemical Disinfectant 

M A C T l O N  CGNTROL 
R C S  Propel 7 Rnt 

SNV IROWANTAL C O~~TROL 
Lithium Hydroxide 
Activated Charcoal 
Containers f o r  L i O H  & Charcoal 
Oxygen - Re-entry 
Water-Launch & Re-entry Cooling 
Freon 
Water-Earth O r b i t  Cooling 

SCUNTIFIC PAYLOAD 

TOTAL COMlAND ?.1ODJLh USEFUL LOAD 

(772) 
528 
90 
75 
1 5  
18 
23 

2 
17 
4 

(151) 
112 

4 
6 
2 

10 
10 
7 

0 

1W5 

SID 62-99-12 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

J E T A I L  WEIGHT STATEMENT 

S E R V I C E  MODULE; 

SUMMARY 

ITEM 

WEIGHT Ef/lpa 

Struc ture  

E l e  c tr oni c s 

Reaction Control 

E l e c t r i c a l  Power 

Environmental Control 

Pro pul I i on 

USEFUL LOAD 

Reaction Control 

E l e c t r i c a l  Power 

Environmental Control 

Propulsion 

BURNOUT WEIGHT 

MAIN PROPELLANT - MAXIMUF; USABLE CAPACITY 

GROSS WEIGHT 

CURRENT 
WEIGHT 
2-1-63 

7679 

2623 

166 

599 

1151 

78 

3062 

224.1 

83 5 

482 

208 

716 

9920 

45000 

54920 

SID 62-99-12 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

STRUCTURE 

I TEM 

STRUCTURE 

Basic & Secondary S t ruc ture  
Radial Beams 
In t e rna l  S t ruc ture  & Engine Compartment Closeout 
h t e r  Shell 
Fa i r ing  - Command t o  Service 
Engine Support 
Antenna Support S t ruc ture  
Forward Bulkhead Including Ring 
A f t  Bulkhead 
Separation Provisions 
Tank Support Shelf 
Insu la t ion  

TOTAL STRUCTW 

SID 62-99-12 

CURRENT 
WEIGHT 
2-1-63 

477 
45 
920 
200 w 
30 

148 
478 
20 
30 

234. 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

DiiTAIL WEIGHT STATE;MENT 

SERVICE 1kIODUU 

nMC TRONIC SUBSYS TLIG 

ITEM 

BLECTRONICS SUBSYSTEM 

Communications 
Antenna Dish 
Antenna Gimbals 
Antenna Deployment Booms 
Antenna Coax Cabling 
Antenna Coax Supports 
Antenna Control E lec t r i ca l  Provisions 

Instrumentation 
Sensors 
E l e c t r i c a l  Provisions 
Supports 
Signal Conditioner 

In-Flight Test Provisions 
In-Flight Test & GSE E l e c t r i c a l  Provisions 

TOTAL ELECTRONICS SUBSYSTW 

CUFCENT 
iX I GIIT 
2-1-63 

(72)  
10 
13 
25 
16 

3 
5 

(64) 
30 
14 
5 
15 

(30)  
30 

-. 
166 

45 
SID 62-99-12 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT STATEMEN T 

SERVICl i  MODULE 

W C T I O N  CONTROL 

ITEN 

UACTION CONTROL SYSTEM 

Propellant System 
Tank8 
Expulsion Device6 & Tank Supports 
Plumbing, Fittings & Insulation 
Valve8 & Regulatore 
Sensors 
Supports - Plumbing Rc Equipment 

Pressure System 
m 
LcLnkd (L+joo p i )  
Tank SUppOkt8 
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 
Helium 
Supports - Plumbing & Equipment 

Engine System 
Engines 
Reflectors & Insulation 

Structural Provisions 

Electrical Provisions 

TuTAi R d C T I O N  CONTROL SYSTEM 

SID 62-99-12 

~ 

CURFUiNT 
WEIGHT 
2-1-63 

(149)  
43 
35 
17 
32 
6 
16 

(133) 
i o  
6 
6 

76 
9 
3 
u 

a/ 

(179) 
69 

110 

(582 

599 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ELECTRICAL POWER 

PiiTA& WEIG HT ST- 

SaRVICE MODULE 

ELECTRICAL POWER 

ITEM 

Fuel Cell Power System 
Fuel Cell Power Pack (Incl. Mount,) 
Intermodular - Radiator Plumbing 
Fuel Cell Module Mount Attach. 
Fuel Cell H2 System 
,Subcontractor Components 
Plumbing and Valves 

Fuel Cell and ECS 02 System 
Subcontractor Components 
Plumbing and Valves 

Water Glycol - Fuel Cell Heat Transfer System 
Elect. Wiring - Supercritical Gas 
Space Radiator (Outer Skin) 

Power Distribution 
Relays & Diodes 
Power Switch 
Motor Switch 
Umbilicals 
Wiring & Busses 
Supports 

Electrical Utilities 
Command - Service Separation System 
I' dapter Separation Spst,%% 
Electrical Initiation of Pyrotechnics 
Supports 

CURR3NT 
WEIGHT 
2-1-63 

(1068.2) 
732.0 
12.0 

2.0 

121.2 
3.0 

164.6 

7.0 
13.0 

9.4 

4.0 

(50.8) 
10.0 

5.4 
1.5 
14.4 
15.0 

4.. 5 

(32.0) 
3.0 

10.0 
17.0 

2.0 

TOTAL ELECTRICAL POWER 

SID 62-99-12 

- 
1151.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT S T A T W M T  

SERVICE MODULE 

ENVIRONMENTAL CONTROL SYSTEM 

ITi3M 

~IUVIRUIDXNTAL CONTROL SYSTEM 

Water-Glycol Circuit - Airesearch 
Subcontractor Components 
Plumbing and Hardware 
Radiator Provisions 
Water - Glycol 
Supports 

Water Supply System 
Subcontractor Components 
- Pl - irmhi - ___ ne and Hardware 
Supports 

Oxygen Supply System 
Plumbing and Supports 
Subcontractor Components 

Subcontractor Conmon Supports 

Electrical Provision 

Space Radiator (Outer Skin) 

TOTfiL jQiUIRONITdNTAL CONTROL SYSTEM 

CUFRENT 
WEIGHT 
2-1-63 

(26.6) 
8.5 
4.4 
5.6 
3.4 
4.7 

(7.5) 
0.6 
6.0 
0.9 

(3.4) 
3.0 
0.4 

(0.5) 

(23.0) 

78.0 

SID 62-99-12 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS U l V l S l O N  

DETAIL :ibIGHT STATLMENT 

SbRVICE I.:ODUJZ 

M A I N  PROPULSION 

ITU1 

MAIN PROPULSIOE 

Propel lant  System 
Tanks & In t eg ra l  Doors 
Tank S k i r t s  
Plumbing, F i t t i n g s  & Insulat ion 
Valves 
Quant i ty  Indicat ion 
Mixture Ratio Control 
Supports - Plumbing & Equipment 

Pressure System 
T&Q_4S (45QQ p i )  
Tank Supports 
Plumbing, F i t t i n g s  & Insulat ion 
Valves, Regulators & Heat Exchanger 
Supports - Plumbing eC Equipment 

Engine System 
Engine 

E l e c t r i c a l  Provisions 

TOTAL MAIN PROPULSION SYSTM 

49 

SID 62-99-12 

C liFiRE NT 
WEIGHT 
2-1-63 

(1455) 
990 
20c 
95 
9 

70 
12 
79 

(9w) 
800 
30 
2L 
49 
38 

(640) 
64.0 

0 
3062 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

DdTAIL >iEIGHT STUTdkENT 

SERVICL IQ~ODULL 

USEFUL LOAD 

I T E 3  

MnCTIUN CONTROL 
IJseful Reaction Control System Propel lant  
Unusable Reaction Control System Propel lant  

E L I ~ C T H I C A L  POWER 
Usable Superc r i t i ca l  Reactants 

Hydrogen ( incl .  10% reserve) 
Oxygen (incl. 10% reserve) 

Unusable Supe rc r i t i ca l  Reactants 
Hydrogen 
Oxygen 

PROPLLSION 
Main Propulsiop Helium 
Main Propellant Residuals 

Trapped - System 225 
Trapped - Engine 67 
Mixture R a t i o  Tolerance 100 
Loading Tolerance 225 

TOTAL USLFLJL LOAD 
(LESS MA111 PROPELLANT) 

CURRENT 
WEIGHT 
2-1-63 

46 
365 

10 
62 

(716) 
99 

617 

50 - 
SID 62-99-12 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATkNENT 

LAUNCH ESCAPE SYSThN 

SUMMARY 

ITEM 

LAUNCH ESCAPE SYSTEM 

St ruc ture  
Tower Assy 
Flow Separator and S k i r t  
J e t t i s o n  Motor S k i r t  
'Pitch Motor S t ruc ture  
Nose Cone and Ballast Support 
Attaching Pa r t s  
Tower Insu la t ion  
S k i r t  Insu la t ion  
Flow Separator Insulation 

Ballast 

Propulsion 
Escape Motor 
Jettison Motor 
Pi t ch  Control Motor 

E l e c t r i c a l  Power 

TOTAL LAUNCH ESCAPE SYSTEM 

CURRXNT 
B I G H T  

2-1-63 

(io72 j 
272 
297 
94 
157 
111 

25 
45 
26 
45 

(79 1 

0 

6430 

5 1  

SID 62-99-12 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATNNT 

ADAPTER 

SUMMARY 

ITEM 

ADAPTER 

Structure 
Panels 
Frames 
Thermal Insulat ion 

E l e c t r i c a l  Power 

Separation System 

- -  
TOTAL ADAPTER 

CURRENT 
WEZGHT 
2-1-63 

(2892 ) 
1915 
421 
5 56 

3110 

52 

SID 62199-12 


